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MshC nucleic acid sequence of M. smegmatis 

ATGCAATCGTGGTCGGCACCGGCGATTCCGGTGG1TCCGGGACGTGGCCCTGCGCTG 

CGCCTCTTCGACAGCGCTGATCGCCAGGTCCGGCCCGTCACACCGGGACCGACCGC 

AACCATGTACGTGTGCGGCATCACCCCATACGACGCGACCCATCTGGGTCACGCCGC 

GACCTATCTGACGTTCGACCTGGTGCATCGCCTATGGCTCGACGCCGGACACACCGT 

GCAGTACGTCCAGAACGTCACCGACGTGGACGACCCGTTGTTCGAGCGTGCTGAGC 

GCGACGGCATCGACTGGCGGACGCTGGGCGACCGCGAGACGCAGCTGTTCCGTGAG 

GACATGGCCGCGTTGCGCGTGCTGCCCCCGCACGACTACGTCGCCGCGACCGACGC 

GATCGCCGAGGTCGTCGAGATGGTCGAGAAGCTGCTGGCCTCGGGTGCGGCGTACA 

TCGTCGAGGACGCCGAGTACCCCGACGTGTACTTCCGCGCCGACGCCACCGCGCAG 

TTCGGGTACGAGTCCGGCTACGACCGCGACACCATGCTCACGTTGTTCGCCGAACGC 

GGCGGGGACCCGGACCGCCCGGGCAAGTCCGATCAACTCGACGCGTTGCTGTGGCG 

CGCCGAGCGTCCTGGCGAGCCCAGCTGGCCTTCGCCGTTCGGCCGGGGCCGGCCCG 

GCTGGCACGTGGAATGTTCGGCGATCGCCCTGACGCGGATCGGCACCGGCCTCGAC 

ATCCAGGGCGGCGGCAGCGACCTCATCTTCCCGCACCACGAGTATTCGGCCGCGCA 

CGCCGAATCCGTCACCGGTGAGCGACGATTCGCACGCCACTACGTGCACACCGGCA 

TGATCGGCTGGGACGGCCACAAGATGAGCAAGAGCCGCGGCAACCTGGTCCTGGTG 

TCGCAGTTGCGCGCCCAGGGCGTCGACCCGTCGGCGATCCGGCTCGGCCTGTTCTCC 

GGGCACTACCGCGAGGACCGGTTCTGGAGCAACGAGGTTCTCGACGAGGCCAACGC 

GCGACTCGCGCGGTGGCGCAGTGCCACCGCATTGCCCGAGGCGCCCGATGCGACCG 

ACGTGATCGCGCGCGTCCGGCAGTACCTGGCCGATGACCTGGACACGCCGAAAGCG 

CTTGCCGCACTCGATGGTTGGTGTACCGACGCGCTGTCCTACGGTGGGCACGACACC 

GAGTCGCCGCGGCTCGTGGCCACCACCGTCGACGCGTTGCTGGGTGTGGACCTC 
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MshC amino acid sequence of M. smegmatis (PMshCMs) 

MQSWSAPAIP WPGRGPALR LFDSADRQVR PVTPGPTATM 
YVCG1TPYDA THLGHAATYL TFDLVHRLWL DAGHTVQYVQ 
NVTDVDDPLF ERAERDGIDW RTLGDRETQL FREDMAALRV 
LPPHDYVAAT DAIAEWEMV EKLLASGAAY IVEDAEYPDV 
YFRADATAQF GYESGYDRDT MLTLFAERGG DPDRPGKSDQ 
LDALLWRAER PGEPSWPSPF GRGRPGWHVE CS AIALTRIG TGLDIQGGGS 
DLIFPHHEYS AAHAESVTGE RRFARHYVHT GMIGWDGHKM 
SKSRGNLVLV SQLRAQGVDP SAIRLGLFSG HYREDRFWSN 
EVLDE AN ARL ARWRSATALP EAPDATDVIA RVRQYLADDL 
DTPKALAALD GWCTDALSYG GHDTESPRLV ATTVDALLGV DL (SEQ ID 
NO: 2) 



Figure 2B 
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>cysS2: 1242 bp - M. tuberculosis - 

atgcagtcgtggtattgcccaccggttccggtgttgccgggacgaggcccgcagctacgg 

ctgtacgacagcgccgaccggcaggtccgtccggtggcgcccggatctaaggccaccatg 

tacgtctgcgggatcacgccctacgacgccacgcatctgggccatgctgccacctatgtg 

acgttcgacctgatccatcggctgtggctggatctcggtcatgaattgcactatgtccag 

aacatcaccgacatcgacgatccactatttgagcgcgcggatcgcgacggtgtcgactgg 

cgtgaccttgcccaagccgaggtcgccctgttctgtgaggacatggcggcgctgcgggtg 

ctaccaccgcaagactacgtgggggccaccgaagcgattgctgaaatggtcgagctcatc 

gaaaaaatgctggcgtgcggggcggcctatgtcatagaccgggaaatgggagagtaccag 

gacatctacttccgcgctgacgccaccctgcagttcggctacgagtcagggtatgaccgt 

gacaccatgctgcggctgtgcgaggaacgtggcggcgatccgcggcgccccggcaagagc 

gacgaactcgacgcgttgttgtggcgggccgcgcggcccggtgagcccagctggccgtcc 

ccgttcgggcctggccggccaggctggcatgtcgagtgcgcagccatcgcgctcagtcgt 

atcggaagcggcctcgacatccagggcggtggtagcgatctgatctttccgcaccacgag 

ttcaccgctgcgcacgccgaatgtgtcagcggcgaacggcgattcgcgcggcactacgtg 

catgccgggatgatcggctgggacgggcacaagatgtcaaagagccgcggcaacctcgtg 

ctggtgtcggcgctgcgtgcgcaggacgttgagccatcggcggttcggctgggtttgctc 

gccggacactaccgagccgatcggttctggagccagcaggtgcttgacgaggcgaccgcc 

cggctgcaccgttggcgcaccgcaaccgcacttcccgccggtccggccgcagttgacgtt 

gtcgctcgggtgcgccgctacctggccgacgatctcgatacgcccaaagcgattgccgca 

ctggatggttgggtcaccgatgcggtggagtacggcggccacgatgccggggcgccgaag 

ttggtggcgacggcgatcgatgccctgctcggggtggacctg 
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MshC amino acid sequence ofM tuberculosis (PMshCMtPllOl) 

MQSWYCPPVPVLPGRGPQLRLYDSADRQWPVAPGSKATMYVCGITPYD 

ATHLGHAATYWFDLIHRLWLDLGHELHYVQNITDIDDPLFERADRDGVD 

WRDLAQAEVALFCEDMAALRVLPPQDWGATEAIAEMVELIEKMLACGA 

AYVroREMGEYQDIYFRADATLQFGYESGYDRDTMLRLCEERGGDPRRPG 

KSDELDALLWRAARPGEPSWPSPFGPGRPGWHVECAAIALSRIGSGLDIQG 

GGSDLIFPHHEFTAAHAECVSGEPxRFARHYVHAGMIGWDGHKMSKSRGN 

LVLVSALRAQDVEPSAVRLGLLAGHYRADRFWSQQVLDEATARLHRWRT 

ATALPAGPAAVDWARVRRYLADDLDTPKAIAALDGWVTDAVEYGGHD 

AGAPKLVATAIDALLGVDL (SEQIDNO:4) 

Figure 2D 
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MshC amino acid sequence of Corynebacterium striatum (AAG03366) (PMshC- 
Cor.s-QB) 

MHAWPDPSVPAVAGTPVPLKLFDTADQRVKEVDTTPDANGEVGMYVCGI 

TPYDSTHLGHAATYLTFDLAQRQLLANGHKVHYYQNITDVDDPLFERAER 

DGVDWRELGTSQINLFRSDMEILSVIPPCDYIGAMESVDEVIAMVQQLLDA . 

GAAYELDQGDIYASIDATEQFGYESNLDRATMEEYFAERGGDPDREGKRD 

PLDALVWRGHREGEPAWDSPFGPGRPGWHVECSAIATNRLGSHFAIQGGG 

SDLAFPFfflEFSAAHAEAALKVERMAGHYVHAGMIALDGVKMSKSLGNL 

WVHKLSEAGHDPSAIRLAVFAGHYREDRDFSDAILAEAEERLTRWREQL 

AGEVSEAEATEWDKLRAILADDLNTPEALSLLDGAAGDCNQIIATALDGL 

LGVRI (SEQIDNO: 5) 
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MshC amino acid sequence of Streptomyces coelicolor A3(2) (CAC36366) 
(PMshCScGBllOl) 

MHAWPASEWALPGQGRDLRIHDTATGGPVTLDPGPVARIYYCGITPYD 
ATHMGHAATYNAFDLVQRVWLDTKRQVHYVQNVTDVDDPLLERAVR 
DGVDWT AL AEQETALFREDMTALRMLPPQHYIGAVEAIPGIVPLVERLR 
DAGAAYELEGDVYFSVEADPHFGGVSHLDAATMRLLSAERGGDPDRP 
GKKWLDPMLWMAAREGEPSWDGGTLGRGRPGWHTECVAIALDHLGM 
GFDVQGGGSDLAFPHHEMGASHAQALTGEFPMAKAYVHAGMVGLDG 
EKMSKSKGNLWVSQLRREGVDPAAIRLTLLAHHYRSDWEWTDQVLQ 
D ALARLDRWRAAVSRPDGPP AEALVEEIREALANDLDSPAALAAVDRW 
AALQQESGGTDIGAPGWSRAVDALLGVAL (SEQ ID NO: 6) 
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M. tuberculosis 
M. smegmatis 
M. leprae 
S. coelicolor (1) MTSDDTVRPGRP: 
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MshD amino acid sequence of M. tuberculosis (CAA17625.1) (Rv0819) 

MT ALD WRS ALT ADEQRSVRAL WATT AVDGVAPVGEQVLRELGQQRT 
EHLLVAGSRPGGPnGYLNLSPPRGAGGAMAELVVHPQSRRRGIGTAMA 
RAALAKTAGRNQFWAHGTLDPARATASALGLVGVRELIQMRRPLRDIP 
EPTIPDGWIRTYAGTSDDAELLRVNNAAFAGHPEQGGWTAVQLAERR 
GEAWFDPDGLILAFGDSPRERPGRLLGFHWTKVHPDHPGLGEVYVLGV 
DPAAQRRGLGQMLTSIGIVSLARRLGGRKTLDPAVEPAVLLYVESDNVA 

AVRTYQSLGFTTYSVDTAYALAGTDN (SEQ ID NO: 14) 

Figure 10A 
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MshD amino acid sequence of M. smegmatis (PMshDMs-Tr) 

VTSTEWRTGL TGAQQAEIRA LDDAATTHDG VAPVGDQVLR 
ELGRDRTRHL LTTDDDRWG YLNLAPAEGD DPAMAELWH 
PQARRRGIGA AMARTALAEG GPGARIWAHG NIAAAQAMAS 
SLRLVWREL LQMRRPLTDL PPVPDTPGVR IATYAGPGDD 
AEILRVNNAA FSWHPEQGGW TEHEIDERRN EGWFDPEGLF 
QAFDEQTGSL LGFHWTKIHD ASLGEVYWG VDPQAQGRGL 
GYTLTLIGLH HLAEKLAGPE PTVLLYVEAD NSAAVNTYRK 
LGFEVFSVDA AYAAN (SEQ ID NO: 15) 



Figure 10B 
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MshD amino acid sequence of M. leprae (ML2193) 

MVLNWRFALSADEQRLVREnSAATEFDEVSPVGEQVLRELGYDRTEHL 
LVTDSRPYAPIIGYLNLSSPRDAGVAMAELVVHPRERRRGVGAAMVR^ 
ALAKTGGRNRFWAHGTLASARATASVLGLVPVRELVQMQRSLRTIPDP 
MVPDQLGVWVRTYVGTVDDAELLRVNNAAFAGHPEQGGWTATQLAE 
PJISEPWDPAGLFLAFGDSSSNQPGKLLGFHWTKVHAAHPGLGEVYVL 
GVDPSAQGRGLGQMLTSIGIASLAQRLVGPSAEPTVMLYVESDNVAAA 
RTYERLGFTTYSVDTAYALARIDD (SEQIDNO: 16) 

Figure 10C 
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MshD amino acid sequence of Streptomyces coelicolor (SCD84.18c, SC04151) 

MTSDDTVRPGRPRSIETLAELTPEQTDAVLALLTEAARTDGQHAVSEQG 

RLQLRGPAREGVVHLLLTLDGGELVGYAQLEGTDPVEPPAAELVVHPS 

HRGQGHGRALGSALLAASGKRLRIWAHGGHSAAPJttt^AQVLGLSLFREL 

RQLRRPLTGLDLPEPRLPEGVSVRTFVPGQDDAAWLAVNAAAFAHHPE 

QGSLTQRDLDDRKAEPWFDPAGFFLAERDGELIGFHWTKVHAEERLGE 

VYVLGIRPDTQGGGLGKALTTIGLRHLEGQGLPTAMLYVDADNKAAVA 

VYERLGFVTHETDLMYRTET (SEQIDNO: 17) 



Figure 10D 
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MshD amino acid sequence of Corynebacterium diphtheriae (PMshDCd-Tr) 

MIETSLASAS AALRDRVDEI LAAATREDGC APLSESFLNG 
LRRADDGHVH SCVMDSHDQV VGVAARDGDS AEVWDPAFR 
RQGYGSFLIR HWSQGVKNV WAHGDGAGAK AVAKALQLEQ 
TRQLLVMAVE GDRLVESAQL QVPSGFRVLA LNEAYESIPD 
IEQQWLRVNN EAFEWHPEQG GWDSARLAQA RDTQWFRESD 
VLFLEDTAKR TVAGFHWTKR HGDLAEGADG EVYWGLGS A 
YRRRGLGDLL IRMGLHHLEY EHARRVILYV EGDNES ARRA 
YDALGFHWE SHVTYSPQSS S (SEQ ID NO: 18) 



Figure 10E 
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Nucleic acid sequence mshD M. smegmatis, including stop codon 

GTGACCTCCACCGAGTGGCGCACCGGGCTCACGGGTGCCCAGCAGG 

CAGAGATTCGCGCGCTGATCGACGCGGCCACCACGCACGACGGTGT 

CGCGCCGGTCGGTGACCAAGTGCTGCGGGAACTGGGACGCGACCGC 

ACCCGGCACCTGCTGACCACCGACGACGACCGCGTGGTCGGATACCT 

CAACCTCGCGCCTGCCGAGGGGGACGATCCGGCGATGGCCGAACTC 

GTCGTGCATCCGCAGGCCCGCCGGCGCGGTATCGGTGCGGCCATGGC 

GCGCACCGCGCTGGCAGAGGGCGGGCCGGGCGCCCGTATCTGGGCG 

CACGGCAACATCGCCGCCGCCCAGGCGATGGCGTCATCGCTTCGCCT 

GGTGGTGGTGCGTGAGCTGCTGCAGATGCGCCGCCCCCTGACCGATC 

TGCCGCCGGTGCCGGACACCCCCGGCGTGCGCATCGCGACCTACGCC 

GGCCCCGGCGACGACGCCGAGATCCTGCGGGTCAACAACGCCGCGT 

TCTCGTGGCACCCCGAGCAGGGCGTGA (SEQ ID NO: 48) 



Figure 10F 
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MshA amino acid sequence of M. smegmatis (PMshAMs-Tr) 

VRLATDLETP RRVAVLSVHT SPLAQPGTGD AGGMNVYVLQ 
TALQLARRGV EVEVFTRATS SADAPWPVA PGVLVRNWA 
GPFEGLDKND LPTQLCAFTA GVLRAEATHE PGYYDWHSH 
YWLSGQVGWL ARDRWAVPLV HTAHTLAAVK NAALAAGDAP 
EPPLRAVGEQ QWDEADRLI VNTEVEAQQL VSLHNADRSR 
IDWHPGVDL DVFTPGSRDA ARAWGLPTD QKIVAFVGRI 
QPLKAPDILL RAAAKLPGVR VLIAGGPSGS GLAQPDTLVR 
LADELGISDR VTFLPPQSRE QLVNVYRAAD LVAVPS YSES 
FGLVAVEAQA CGTPWAAAV GGLPVAVADG VSGALVDGHD 
IGDWADTISE VLDREPAALS RASAEHAAQF SWAHTVDALL 
ASYSRAMSDY RARHPRPAAR RSGRRFSMRR GVRT (SEQ ID NO: 19) 
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MshA amino acid sequence of M. tuberculosis (PMshAMtG1002) 

MAGVRHDDGS GLIAQRRPVR GEGATRSRGP SGPSNRNVSA 
ADDPRRVALL AVHTSPLAQP GTGDAGGMNV YMLQSALHLA 
RRGIEVEIFT RATAS ADPPV VRVAPGVLVR NWAGPFEGL 
DKYDLPTQLC AFAAGVLRAE AVHEPGYYDI VHSHYWLSGQ 
VGWLARDRWA VPLVHTAHTL AAVKNAALAD GDGPEPPLRT 
VGEQQWDEA DRLIVNTDDE ARQVISLHGA DPARIDWHP 
GVDLDVFRPG DRRAARAALG LPVDERWAF VGRIQPLKAP 
DIVLRAAAKL PGVRIIVAGG PSGSGLASPD GLVRLADELG 
ISARVTFLPP QSHTDLATLF RAADLVAVPS YSESFGLVAV 
EAQACGTPW AAAVGGLPVA VRDGITGTLV SGHEVGQWAD 
AIDHLLRLCA GPRGRVMSRA AARHAATFSW ENTTDALLAS 
YRRAIGEYNA ERQRRGGEVI SDLVAVGKPR HWTPRRGVGA (SEQ ID 
NO: 20) 



Figure 12B 
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Nucleic acid sequence mshA M. smegmatis, including stop codon 
GTGCGTCTAGCGACAGACCT 

CGAGACCCCCCGCCGCGTGGCGGTGTTGTCGGTACACACCTCTCCGC 

TGGCGCAGCCGGGCACCGGCGACGCGGGCGGCATGAACGTCTACGT 

GTTGCAGACCGCGCTGCAACTGGCCCGGCGTGGCGTCGAGGTCGAG 

GTCTTCACCAGGGCCACGTCGTCGGCCGATGCGCCGGTCGTGCCTGT 

GGCGCCCGGTGTGCTGGTGCGCAACGTCGTGGCCGGCCCGTTCGAAG 

GCCTCGACAAGAACGATCTGCCCACGCAGCTGTGCGCGTTCACCGCG 

GGTGTGCTGCGCGCCGAGGCGACCCACGAGCCCGGCTACTACGACG 

TCGTGCATTCGCACTACTGGCTGTCCGGCCAGGTCGGGTGGCTGGCG 

CGCGACCGCTGGGCCGTGCCGCTGGTGCACACCGCGCACACGCTGG 

CCGCGGTCAAGAACGCCGCACTCGCCGCGGGCGACGCACCCGAGCC 

GCCGCTGCGCGCGGTGGGCGAACAACAGGTGGTCGACGAGGCCGAC 

CGCCTCATCGTGAACACCGAAGTCGAAGCGCAGCAACTGGTCTCGTT 

GCACAATGCCGACCGCTCACGCATCGACGTCGTGCACCCCGGCGTCG 

ATCTCGACGTGTTCACCCCCGGTTCGCGCGACGCGGCGCGCGCGGTG 

TTCGGGCTTCCCACCGACCAGAAGATCGTGGCGTTCGTGGGCCGCAT 

CCAGCCGCTCAAGGCCCCCGACATCCTGCTGCGTGCCGCGGCGAAAC 

TGCCCGGCGTGCGCGTGCTGATCGCCGGTGGACCCTCCGGATCGGGA 

CTTGCCCAACCGGACACGCTGGTTCGGCTCGCCGACGAACTGGGTAT 

CAGTGACCGGGTGACGTTCCTCCCGCCGCAGAGCCGCGAACAACTG 

GTCAACGTGTACCGGGCGGCCGATCTGGTCGCGGTGCCGAGCTACTC 

CGAGTCGTTCGGCCTGGTCGCCGTCGAGGCGCAGGCGTGCGGCACGC 

CCGTCGTCGCCGCGGCCGTCGGCGGACTGCCGGTCGCGGTGGCCGAC 

GGCGTCAGCGGGGCACTCGTCGACGGCCACGACATCGGCGACTGGG 

CCGACACCATCAGCGAGGTGCTCGACCGCGAGCCCGCCGCGCTGAG 

CCGCGCCTCCGCCGAACACGCCGCTCAGTTCTCGTGGGCGCACACCG 

TCGACGCGCTGCTCGCCAGCTACAGCCGGGCCAT 

GAGTGACTACCGGGCCCGTCATCCCAGACCCGCCGCGCGGCGTTCCG 

GACGCCGGTTCTCGATGCGCAGGGGAGTACGCACGTGA (SEQ ID NO: 

49) 

Figure 12C 
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Figure 14 
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Figure 15 
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Figure 17 
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